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^ ^H^l ^o-s., ^^ ^^^^^ 5il;^l^iB-i# oi-g- 

1:^^^^^ ^^^^n] FflsflAlEi^ ^^f-o.^^, ^1-2LHl<Hl ^j-g-A] 

SDRCSingle Data Rate) SDRAM (Synchronous Dynamic Random Access Memory) DDRCDouble 

Data Rate) SDRAM4 ^'^^^ 7]^^ ^ tt^. i4e1-^i , ^ 

ofliE a.^ efl^l>i.Ei<^] 7^^^ n<=>M% ^7]^ ^ SX^^, ^^^^ ^ 

iE. 7 
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1^1 2- s| {Semi conductor memory device} 

£ 1^ ^2fl^ ^£^1 v\]3.^ ^^l<^l^i 3.B. Eii^i^Ei jz).^^ ^^^^yy] S.^. 

:£ 3^ #efl^ tiV^^l v\]s.^ ^^^^ S.= e^l;^l>iE-^s] ^^^s.. 

5. 6^ ^ ^^<^1 rc)-€- ^£^1 °ll2.el ^^1^ 1:^^^^ ^J-fr^^l ^l^l^El^ 

IE. 

S. 7 ^ iE 8^ DDRCDouble Data Rate) ^^*>7l ^^V ^ ^^^ofl ^l-^- ^-£^1 ^1 

2.51 ^^121 ^A]6il^. 

i 9 ^ 2. 10^ SDRCSingle Data Rate) n^€^>7l ^ ^'^ofl 4^ ^2.^1 

2. 11 ^ 2. 12^ ^ ^^S1 cH^efl^ ^ol ^^ofl itj.^ >go] ^^t}7] ^ 
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13^ ^ ^^^^ ^^<^] ^M] 

H 15 ^ IE 16^ ^ ^^$] ^^^:^6\] s\s.^, 

S. 17 vfl^l £ 20^ ^^^1 ElP]tilol>a S^^<^1 ^^1<^1€-. 

£ 21^ ^ ^^21 Ir^^VA^ eflxl>:El ^ FeRAM 5flx1>iEloil -^M] ^ 

£ 22^ S. 21^ HSZL^ ^H]^^ ^Ml ^^^iE. 

£ 23^ i 22^ ^tb ^S-S.. 

S. 24^ 3E 21^ ^^ZL^ ^1e^-¥-<Hl ^tb -^2]- Bj-ol^js.. 

£ 25fe £ 21^ SSZL^ 511^1 ^Ic^-^oil ^^fl Sl^H. 

3E 26^ S. zm ^S.ZL^ efl^l^iEl o^efloio)] ^u^i 

E. 27^ ^ <a 3.B.><\ Ej-olnjs.. 

^ ^]3.^ ^tb ^-2.^, 1:^^^^ efl:^l^E-ll- oj-g. 

-2.:^ E^l^l^E^l- ^^^o.^^ Al^Eflo] ^5.^1 oil i 3.B. i\]:^]^B\d\] ^^^^ ^<^M 
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1020030020768 ^^ ^^V: 2003/10/14 

<23> "^til:^ o.^ ^<J-^^^1 ^]3L^ ^, FeRAM(Ferroelectric Random Access Memory) 

1=1^ (DRAM ;Dynamic Random Access Memory) ^^^^ tfl^lEi 7.]^ ^S.^ ^Jl, SLS.^] 

<24> o]e^^ FeRAM^ x:]^3![ 7]9] ^a}^ =^3,^ 7] i;^>S.>H ^fls^AlE-lsl ^fl^S 7j-^ 

^^11: ^>-§-*V<^ ^cJ-fr^^l^l ^^^91 ^Ao]^. '=>]s^ 

^^io^S. 91S}<^ ^^1* ^iT^^l-clHl-i i:-llolEl7> ^l^^^l^l ^^r^. 

<25> FeRAM<^l 7l^tfl-g-^ ^ ^^^^a)- ^^^Hl cflt!-^^ 

J: 1999-49972^:011 7flAl^ H> o^lcf. aj-el-A-l, FeRAM<^l 7]^^9l ^ ^ ^ 

<26> tb^, iE. 1 ^ £ 2^ f^Hfl^ ^^HlA-l s.^ efl;^liE^ nf^^ ^tg 

<27> ^eflo^ ti>i^l v\]s.^ ^3-^1^ ^^srj-ci^ o] ^^S]^ 

CLK,/CLK7l- ^^5^1-711 ZLSlJl, CLK,/CLK7l- ^^5*>^ a]^c>\] s^^j-Tfl £] 

^ nq-Bl- ^IxliE-loll ^^^^ CflolEl-l- >^^§>fe 311-^^ =L ^■^<H1 

<28> :£ 30. .^^^ ^eflo^ ^^£^1 ^^a^^ ^^1<^1A-1 5)1^1 >lE^(2)S^ ^^j^ Uj-Ef^a 
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1020030020768 %^ '^^}: 2003/10/14 

<29> ^eflo^ ^7.]d^B\(2)^ t-flolEl- <mo\] :^ ^i^^c]] ^ ^^M* 

^, S.B. e1]>^1:iBl(2)fe <H-^efl^ ti1:i(l)^-^Ei A0~A14ol] 4 

^^- «fl^*>^ «^^<H1 tH:iH ^^^(Burst Length), tH^B E|-<a (Burst Type), e^lo] 

^^1 (/Column Address Strobe Latency), S.S.(Test mode) ^ DLL (Del ay- locked loopi^l 

<^ ^7] ^H)<^1 ^^^^ fil<^]Bl-* ^^ttcf. 

<30> <^7l>H, wl^iH <^el7fl5l tflolEl-l- ^^ofl o^^^o.^ ^ji ^^^-^ 

1,2,4,8 # 3i)lol^l(Full Page) ^^S. ^ $X^. wl^H e^-^J^ -y-ylsl n]^^ ^ 

>ioll n|-el- c>^:Befl>i7l- ^5)-^ , (Sequential) «c]-<5^ -^IB] &1:^( Inter leave) «cJ- 

<31> n^JL, T'l-ci Bllol^A]^ e|c Tg^o. ol:^611 ^ -^gj ^o,] x:-ilo]Bl- 7>^ 

DLL^ tfl^iB s.^ofl ^ ^i-^^^m ^^^1 ^i-§- ^^ofl 



^2fl^ <^le1^ a:^ 5^1^1^b1(2)^ Ai^i^ejol] rf^i nflpVc^. s.^ 

ejlxl>,Bl(2)<=Hl cll<^lEf# rfAl ^^S}1<:.> s:>^ ^>5ll^o] o;^T:f. o]6\] i^s^-, Aj^^e^^^ a^ 

tb^, #t!fl^ ^^^^^ s.:e. 2^1^liEi(2)« ^11^^^ ^£^1 Tiflasi ^^1^ n ^s. 

ic-<^l^^^ ^VA]- AIJ:^ I^^SH ^^^^ 7flAi^].7l ^eflA-l Eiolvilo]^ 

(Termination) w1^<Hl ^7>*>^ «j-i^ol a>^s)ji ojcf 
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1020030020768 #^ 2003/10/14 

<34> ^^^o_s. B\n]^]o]^ 7=\^^o. ^tt. :a.^(Board)^ ^^^<^] -i^l^cf. ^j- 

<35> ^ ^Vtg o. ^^1^^ ^-^S, 

^1 v\]S.^c>\] ^-g-^ofl o;^o^A-]. ^^■^^^]] 7fl3XllA]Ei» 2.^ Efl;^l.^Blo11 ^-g-^H 

SDRCSingle Data Rate) SDRAM^}- DDRCDouble Data Rate) SDRAM^)- ■g-'^t!: ^ ^£ 

<37> ^;5fl, c}^ c^l^ell^l- :ii^^l*H SRAM/l-2fl4^ ^^^J* ^ ^ 

<38> A^^^ ^-^ B\XJ]^]o]^ lfl«.o11 ^A^^>C^ 7^^^ 

<4o> .^71^ ^2^^ ^^^t}7] ^tt ^ ^£^1 i^lJE.el ^^1^, 7l^;^^<Hl 5l«fl <a^s] 

^ o^^efli^ ^^l^H ^^J^tH^^l: <a^i3l5loi]A-i t^^^ ol^eflil- efl 
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; ^^"^^^ ^^-B-^^l ^fl^^lBl^l ^ ^2}-ofl s^-e^-DjE^s.^ ^S.ii^^}Jl, 

tc)-e1- ^ -§-71 ^H*>7l ^H^^l- #^«>^ 1-^^^^ 7^-B-€^l 

n^]^B\; ^ ^ <^e1]«^l» ^^7fl ^Hl*>Jl. >^1<H^^<H1 ^7l§H s.^ 

«33 <Hsllol* ^H]^* ^^-^S. t!:^. 
<4i> ztelji. ^ ^'^^ 'a ^5]^ <H:£^li* 2fl^l*H 'Jd^^as, <H = iHl^ ^ ^ 

^ o]:E.Efl>il- ^^Ho.^ #^3r>^ <=^B.i]]^ 2fl^]; ^^-^€^1 7ll3l]A]Ei611 ^ ^Z^6\] 

^1<H^^* 1:^^^^ 7J-^^^] gJl^^l^^Bl; ^ >g ^^7fl ^ 

^>M-^ ^ ^Bfl<^l^ e^^/el-oiH -§^2]-^ ^l^H^f^ «5a <H5llol# ^ti]^^ ^^1:2.5- 

<42> SC^, ^ ^igo. 7J-0^^1 uilaell. ^Wl^H. Ir^^^^ 7J-0.;^^1 xi|l£e)o1] ^ 

^ 1-^^^^ ^J-^^^l £^ ell^l^El; ^ ^ <Heflo]» ^^7l] ^wj^^l-ji, ^Io^ai^oi] -g-7l^H 
^^o]^ el:=/5foiH ^3)-^ ;^1<H*>^ «5H ^H^fl^^l* ^^i^^ ^^^s 

<44> iE. 4 ^ £ 5^ -g- '^^<^] 4^ ^£^1 ^^1^1 s.^ '^<a 

^>7l ^tb 
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<45> ^ ^x^o. ^o\] ^^^>oi ^o] ^^s]^ m^^S. CLK,/CLK7> ^^S^7]] € 

^, ^ ^]^^ ^ Efl^H X\^^6\] ^ofl^ CMOS ^ 

<46> nelJL, <U^^ CLK,/CLK7> ^^5*^ ^1^<=^1 S^^Ml 1:^^^^^ ^J-H-^^l 

2.= ^-^^ ^^^^^ ^<=>M^] els. ^^^cf. 

<48> ^ ^x^o^ 1-^^^^ 7j-^^^i s.^ 5|i^]>,ek4)^ z^-z^-o^ t-iioiEi- «^^<hi ^ s:?i<iii 

1:^^^^ cfloiEl-i- ^, 7<}-^^^l S.^ 5ll^liBl(4)^ 'HS.Sll^i Bl 

^(3)S.-f-Bl ol7}-5]^ o1S.efl^ A0~A14<^1 ^'^^V^ '^i^'^Hl ^l^H ^^(Burst 

Length), t^^H E^-<a (Burst Type), efl<^l€^l (/Column Address Strobe Latency), tfl^H 

2.S.(Test mode) ^ DLL (Del ay- locked loop)<^l ^tb l:?!^^^ cfl^lB^-l- -^^tl-i^. <^7l>H, ^ 
^^^^ S.:^ £ll^l:i^Bl(4)^ 1:^^^^ cflolE^-S. 

<49> £ 7^ ^ ^^<H1 n?-€- ^£^1 ^^l^l ^>^^£oliij.. 

<50> £ 70. DDR(Double Data Rate) SDRM^ t^^^ ^ §1-^ i^ff^ 
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<5i> £. 70] ^Ajc^]^, SSTLCStub Series Terminated Transceiver Logici^^iBl y. b\x2] 

vilojE^c H^^ltt] S.^) tHsldO), <H^efl>i Hfl^l(20), S.^ efl^l(30), ^33L 

-^^^(40), ^o] ^#-^(50), ^^^^^ 2.^ iS{M^B](eO), ttl^B 

^>^ti (Column Burst Counter;70). »85L <H (80) , ^^]^- ^H^OO), tfl<^lBl- #^ w^s] 
(91), tflojEl- iS-^ja (Strobe) ii\^(92), DLL (Del ay- locked loop;93) ^ 
(100)* ^wltlrT^. 

<52> oi7lA^, SSTLWl^JldO)^ 71^^^ V_REF<H1 s]^ ^^3^1^ <H:^2fl^ 

AO~An^ efl'i^ ^^1^1:^1-. SSTL^H^ (10)<H1'H ^S.^ «Sa ^^-f-(40), <H:^ 

eflrii Bfl^l(30) ^ <>1:^5ll:±i 2fl^l(20)<^l ^^l-^^S 

<53> <H:E.e)li 2fl^](20)^ €^ <H-^5ll:^i ^HS-ti. ^J: /CAS(Column Address Strobe)<Hl 

^ S.^ ^:Befl>:: :±:BS.^ /RAS(Row Address Strobe)<^l ^«fl 2fl^l€ o^-BSll^* ^ 

^ 1=1^01(82) ^ ^#^(50)<H1 #^^t:]-. «SH ^^^(40)^ S.^ 

/RAS(Row Address Strobe)«i ^«fl «5H <H^5fl^ ^#-¥-(50) 

<54> <:H^2lli ^#^(50)^ Efl^l^ o]:E.Efl>zSl- w^a ^3:<^1 

^o] ATD(Address Transition Detect ion)* ^flcH^Jl ^'^S^(100)«^l m-^^^. 

Ai, o^^efl^ ATD^ <^1^<^1 ^iJ^Ell^i <^B.^^7} 
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^^M. Ir^Atl: cll<^lBl-Sl (Destructive) ^V^^H ^ cfl^^lEl-^ ^^^^^ 

<55> ^^^^^ ^^-^^^1 S.:^ ^^l^l^e^(60)fe :£ 6<^1 £Al€ ^o] ^^^^^ 

^ ^^3. -2.= ^! c>l = efl>:: 2fl^l(20)^-^Ei "^Jl-Sl^ 5fl^l€ €^ <HJ^B11>i1- aI^)- O^JE. 

eil^iS ^l-§-*H. ^7>^<?1 olJBBfliS ?>^^*H ^7>Al^i::|-. 

<56> at!:. ^S3. <^^o](S0)^ 4^7)1^ 'SSCSS)* ^Hl^t^. ^^S] Mg3_(S5)^ >i 

cHefl<^l(81). S-iL ^3.^M82), tq^t:-1(83) ^ ^^<^^^(84)» ^wlttcf. 

<57> (=^7]^^, S.^ c]^c1(82)^ Ai^oii rcj-ej. ^A^Sl-slol efl^l^ S.^ o^JE.efl>il- 

tbi^. n^JL, tqsc1(83)^ cflolEf wl5l(90)« 'a^sl^ I/O w]^ 

oMM: I/O ^«fl -Jd^^^S n<^]^ ^^ «l5Ei(91)<^l #^^t:f. 

<58> Hi 3] (90)^ c-flojEf <a#^^ DQ0~DQn^S.^Ei ^^^^ cIl^^lB}-!- 7]^ 

^•a- V_REF4 wjii^H I/O iH^'Hl c^1<^]e1- #^ al5l(91)fe cllolEf ^iHS-^. aIJ: 

DQS<^] -^7ls:>o^ I/O ti1>^S-^El <y7>5l^ cflo]E^-l- c^lolE]- DQ0~DQn^] ^n^^. 

<59> c^jolBl- «135)(92)^ DLL(93)S^Bl ^7>sl^ #^Ai:£oil rcj-ej. xi\]o]^ 

DQS# c-11<^lB} #^tf|3l(91) ^ ;«fl<HAij: ^^5:^(100)011 #^t!:Cl-. DLL(93)^ 

^IS^ ^1^^ :^^>3^>7l ^t!: ^^j- sj^ojcf. tth&l-Al, DLL(93)^ ^-^^.^e^ SJ^^fe 
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7l -i-^^^ CLK, /CLK<^1 ^^^>* ^'^^ ^« ^^'M ^^S.^ 

SEtb, ^^5^(100)fe 71^^'^- V_REF, CLK, /CLK, 

CKE. ^ ^^^J: /CS, S.^ ^^^]^ iB^w. ^S. /RAS, ol^ell^ iH^ti. Aijg: 

/CAS, e^-<^l:^ ^<=Hlol^ Ai^ /WE, v\d^3. :^]<^^^ DMU.DML ^ dl^^lB)- ai^^ dqso]! 4 

sfl^l LCK, ^-^ ^<i<5ll: ^S. DA_EN ^ ^ ^■i^<Hl 

^71^1, ^A^sl- #g^<0^ CKE^ -§^71 CLK,/CLK^ o^-^* ^^^s:>7l 

o]t\-. S.^ = ^E.S.^ ^S. /RASfe S.^ <H:^5lli^i ^ «|3 <H:^sn^l- ^}7] 

7l ^tb 'el'Hloll- /WE^ ^ <H£fl^l(8l)<^1 cflolBl-* el:^3r|-7lu|- ej-oin 

^>^3 DMU.DML^ w>olE(Byte) t-)l<5lBl-Sl B}-o]^^ u}^3.t}7] ^tb ^1 

o^Ai^olcf. c^7]/^^, T2}^3_ ^]<^^S. DMU^ '^-^-(Upper) ^o]^^ ^'=>]^ % 

^^Sl- ^^s]-^ ^^ojcf. HH^JI, ^>^3 DML^ s^>:^(Lower) ^}o]B. 

t^]o]^o^ E^-olH oi-^# ^^*>^ ^^olcf. ^o]t\- ^J: DQS^ 

^^S-i^, e^-olH a.:^Aloii^ t'V^iE-l (Master ^1<H^^. ^^S. S-JE-AjoU^ ^dl^^lw. 
(Slave)<^l ^efl 

H 8^ DDRCDouble Data Rate) SDRAMs)- -i-^t!- -f-^* t^^^ ^3E^ cf^ 
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<64> 8^ ^^1<^1^ SRAMCStatic Random Access Memory) ^ l-efl a] (Flash)^!]-^! 

^]t}7] ^dfl SSTL tH3il# >a^^o.s A>-g-^ ^ ojj^s. ^o^^ ;^lcH-^(110,120)» 

^w1*>fe ^^^]^. £ 8S^ £ 73i|- -i-"^^ :£ m- ^'gtb £ 

<65> ZL #5^:^.^, £ 8^ ^^1<^1^ SSTL tH3t](ll), S.^ SSTL Bl5s](i2), «5a 

SSTL wl3il(i3), i^^l /Hl<H^(110), ^^^1 ;^1^-^(120), €^ <HS.Bll:i Hfl^l(20), SiS. o1:£ 

tK60), €^ 7>^EKColumn Burst Counter;70), «3H <H 511<=>1 (80) , tfl^^lBj- 

(90), c11<5lB]- al3i](91). cll<^lE|- >iHSti.(Strobe) »l5El(92), DLL(De lay- locked loop; 93) 

^ ^1<H^:£ ^>«-?-(100)€- 

<66> 0^71^^, ^lol^^dlO)^ ^lcH^(lll). i^^l-¥-(110) ^ 4! -^( 110)5*1- ^ 

^1-^ ^^^1^(114)1: ^tilttcf. H^JL, ^1^^ ^l<H^(120)fe ^l<H-¥-(121), ^^^1^ 

(123) ^ ^1^(123)5*1- aVtfl ^^4r i^^l-?-(124)«- ^WjtlrCf. 

<67> ^75]. SSTL Bi3t|(ii)^ ^^<^M 7]^^^ vjjefoii sj^^i^ 

<H-=Efl^ AO~Ay^ S.2\ ^n^r ^^^]^^. H^JL, SSTL tH^(12)^ 5>]^oi]Ai 

7l^^<a- V_REF<^1 s.^ <H^efl^ AO~Ax^ S.^ efl^^ ^^^IfVcf. 2E?lr, «<9a 

SSTL wl3l(l3)^ 5q^«^l^i SJ^^^^ 7l§^^ V_REFoll «3h AO-Abfi] 

sal efl.^^ 

<68> SSTL WlsKlDoflAi Al:^^ ;^lol«.(110)l- ^«|] <H = 5|l:i Sfl^l 

(20)<^1 #^^cl-. ziElJl. S.^ SSTL ttl5Ji(12)ojlA-l t'^^ ^9. (^^A^ 2fl^l(30)<Hl 
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#^€4. SEtlr, «J3 SSTL «l3Jl (13)<^1a-1 f^^^ ^s.^ ^l'H-^(120)» ^«fl ^ 

^-^(40)<H1 #^€4. 
<69> olei^> ^^j^ £ 8S1 ^Alc^lofl tflt!: ^^*>^ cf^sj. 

<70> :f.>a- S.^'U ^-f<Hm ^H^(lll)^ i^^l-^(113)7> ;t|lolBr>JL, 

^1^-^(121)^ :i^^l-^(123)7> ^l^^tlrcf. olnfl, >,^4j«.(ii4) ^ >i^^l-^(124) 

<7i> icj-el-Ai, SSTL wl5J)(l3)5l #^0] bJh ^^«.(4o)ofl #^5)^1, s.^ sSTL ^1^(12) 

^ ^^o] S.^ <>]B.^]:±L 2fl^l(30)<^l #^5)1^. SSTL Hlsldl)^ #^0] ol^ell^i 
2fl^](20)<Hl ^^1-^-9.^ 

<72> ^ig^l, ^1^^ ^1<H ^-?-<Hl^ >«fl<H^(lll)^ ^^^l^(114)7-h ^1^ 

*>J1, ^IcH^^Cm)^ >i^^l-^(124)7> ;tfl<Ht!-^-. oM, ^^^1-^(113) ^ 

^(123)^ ^Efl» -^^Itbi^. ttj-el-Al, SSTL ^^(12)m "^^5)^ «53 

<73> ol^oiiA^s*)- :g-ol £ 7 ^ :£ 8^ ^^l<^lfe, DDR ^^*>7l ^Sfl ^><^1# 

^c>i£ 2711^ cil<^lHl-» ^#«1]o> tVcl-. t^el^^i. #^ 7l§^^^ 7l§o.^ ^>fe «a 

cfl^^lBf^ ^<a- ell'is SS1L(Stub Series Terminated Transceiver Logic) efl»i^ a> 

<74> 9^ ^ ^^d\] n^.^ aVjE^l ^1-2-21 ^>^^-£olc|-. 
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<75> s. 9^ SDRCSingle Data Rate) SDRAM^ ^"^^ t^^^ 

<76> £ go^ ^Ajc^l^, cH^sfl^ Hfl^l(200), S-S. <H-^^1^ Bfl^l(210). 'Si^^ 

(220). '^^e^l^ ^<^] ^#-^(230), 1-^^^^^ ^^■^^^] ^]^]^s](240) , H^^iH 7]-^ 

E.-1(250), «SH ^eflol(260), cHoIe^- oj^ ^^(270), x^'i]<^]n %^ 1^5^(271) ^ ^l^^S 
^(280)1- ^tiltbi=f. 

<77> 0^71^1, €^ = Hfl^l(200)^ «H:^isfli iBS-ti. /cASofl 5l«fl ^^slfe 

= A0-An» i^^B f}-§:^U250)o\] S.^ ell^l(210)fe S.^ <>| 

^elli rfiH^w. /RAS<^1 ^sfl 'a^s]^ ^:E.5llr^i AO-Anl" t^SDl(262) ^ 
s^l^ ^<=>] ^#^(230)<^1 «SaL -^^^(220)^ S.^ <^^^]^ iHSti. -^0^ /RAS<H1 

«5a <H:^2ll^ ^<^1 ^#^(230) ^ i=1^t:-1(262)«^1 

<78> ;aoi ^#:^(230)^ S.Sl <^^^]^^ ^ <H:^efl>^sl ^ojo^i s]^ 

^o] ATDCAddress Transition Detection)!- ^^^5-^(100)<^l 

ATD^ <:>1^<^ >a^€ nSa. ^-2. = 

-^<^1^ <>l:^£fl^ €^1 ATD7]- ^Tfl ^o] djolEl-Sl -i-^* ^^^H 

^^cf. ^-El-^H, Ir^-fi-^ -a c11<^m^ sl-il (Destructive) -g-^^ ^m^H ^ n^M^ ^S] 

<79> -1::^^-^^ S-E. eflxl>iEK240)^ -£ 6<^] S^]^ n}s>\. :^o] ^^^^^ 7^ 
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(250)^ tH^H <H:^5fli 2fl ^1(200)^^^-1 €^ <HHel]>il- a]^ o]b.^] 

^S. AV-g-^V*^, ^7}^9l cH^efl^,^ ^}^^t}<=^ ^7M?1^. 

<80> <H5flol(260)^ ^T^7flSl «3a(265)l- ^Hl^cf. «Ja(265)fe ^ <H 

5fl<:>K261). S.SL t:lSi:-l(262). t:lsc-l(263) ^ ^^'*^H.(264)» ^wltb^-. 

<8i> <^7lAl, s.^ i=l^Dl(262)^ «5a -ti^ ^J:<^1 4^1- l-^^sl-£)ol s.^ o^S-efl^il- cl^^ 

i=l^t:-l(263)fe €^ ?>^bK250)^ #^<^1 4^ 

i:lS^t!-cl-. ZlHlJl, t^StH(263)^ cIl^lB)- Wl3il(270)« SJ^^^ I/O ttl^i 

c-HolEfl- ^^^o.^ ^^'^^H.(264)<^1 #^^1=1-. ^3.^:^(263)^ ^iii<S^(264)<^l 

A-] c-flojEl-l- I/O Hli» -i-*r-<d^2l o.^c^]olBl- #^ ttl^(271)<^l #^^Vx:f. 

<82> oilolEl- Hl5il(270)^ cflolBl- <a#^^ DQ0~DQn^S.^Bl "^^S]^ c-11<>1b1-* n\ 

5^1 I/O «li«Hl til o] El- #^ Bl 311(271)^ ^^«^^H(264)S^E^ ^7l-£l^ c-flo] 

EfS ttlsl^3r>o^ c^lojEl- DQO~DQn'=*ll 
<83> at!:, ^H^^ ^^5^(280)^ ^^^S. CLK, Ir^^sj- CKE. ^ ^^^^ /CS. 

S.^ <H:s.2ll>i /RAS, <H-^ellii^ ^BS-ti. /CAS, bI-^IB ^<Hlol# ^SL 

/WE ^ ^1^3. ^]<>\^S. DMU.DM icj-sl- 211^1 LCK ^ ^ ^-g-ojl ^-9l*1: ^]o]^ 

<84> «^7l>H. CKE^ ^71 CLK^ l-^^sh 4^^^>7l ^tl: 

«^ll4. ^ >a^^Jl /CS^ ^^^q <a^AH S-f^ «-^^2|-3Elol 'ti^e>7l ^^<5m. 

S.^ <^B.^]^ ^J: /RAS^ S.SL cH^Efl^i ^ ol:B5llr^# s:l-7l ^tt 
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<85> i:'>>ia. ^fl^H^J: DMU.DML^ wV-^lSCByte) cl]<5lB|-^ ^}^3.^}7] ^1 

o1^^o]t:].. o^7]A^, DMU^ ^-?-(Upper) vi[o]^ <^%^ c-flolEj-^ % 

'^^S ^^^^1-^ ^^oji:]-. HBlJl. °>^iH DML€r ^l-^(Lower) h>o]h 

c-l]olEl-S^ Hl-olH ^^jsj- ^:^«Vfe- ^31 o] 4. 

<86> 5. SDRCSingle Data Rate) SDRAM^)- -^^^ t^^^ ^ ^S.^ s^Vfe <>| 

<87> £. los] ^Ajc^l^ SRAM(Static Random Access Memory) ^ (Flash) Si]-^ 

-^;^l«:>7l o1:=5^1^# Al^^o.^ A>-g-^ ^ o;i5.s. ^.o^^j ^flol «.(290.300)* 

^^wl*>^ ^o] s.;gol4. SE^, 5. 10^ ^>^j<^l>H £ 9^ ^^t!: ^^^-fi-^^ £. 95^- ■S-<^t!: 

<88> n ::fLA^^ #3^iiS, S. 10^ rfi^^l ^1<H^(290), ^]<^^(300), 

cH:^5fli sfl^l(200), <H:Befl^ 2fl^l(210). ^^-¥-(220), ^<^1 
(230). S.:^ ell^l^BK240). t^^H 9}^B\(250). n§H eflo] (260) . 

t-flolB^- 1^5^1(270), c-flojE} iil3](271) ^ ;*11<^^S ^^5-¥-(280)» ^^l^cf. 

<89> oi7lA-l, ;5i]ol«.(290)^ ;0lol«.(29i)^ ^^^1-^(293) ^ ^1 ^(293)^1- «>tfl ^ 

^^^1^(294)* ^«lt!-i^. nslJl, i^^l ^1<H^(300)^ ^1<H-^(301), ^^^1^ 
(303) ^ ^^^1-^(303) 5!]- ^Vcfl ^^^-^(304)* ^Hlt!:^-. 
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<90> ^7:\, <>1 = efl-h AO-Ay^ ^l«H-¥-(290)» -f-^ <H:^efl^ Hfl^l 

(200)-^! ^SlJl, S^^^l^ s.^ o]^^]±, A0~Ax^ S-^ <H:^sfli Efl^l (210)011 #^ 

SEt!-. «5a <H:bs11>i A0~Abfe ^^^1 ^(300)1- «ja >a^^(220)ofl 

<92> ^^5^, s.:^<^ :^-f<^lfe ;^lo^w.(291)^ ^^^l^(293)7> 

^1<H^(301)^ ^i^^-^(303)7> ^^sl^s. ^lo^^cf. oli^, ^^^1-^(294) ^ ^^^1^(304) 

<93> i4e^-A-1, 'a^sl^ BJ^L cH^efl^ A0~Ab7l- ^S3. ^^-¥-(220)<^l w]-^ ^^5)^ 

S.^ <^^^]^ A0~Ax7> Bfl^l(210)<Hl H>S cH^^Sfliii 

A0~Ay7> «>1^E]li 2fl^l(200)oll ^^V^O-S. #^^4. 

<94> tiV^ofl. Ai^^ a:^^ >g-^-<^lfe ^l<H-¥-(290)^ :i^%l-¥-(294)7> ^^sli^ 
*>J1. >tll<H^(301)^ ^^^1^(304)71- ^l^Htbc}. ^^^1^(293) ^ 

-^(303)^ ^iLH ^Efl» -fr^ltl:^. ^el-^^i, Si <H^5ll^ A0~Ax 'a^^* #«fl «5 

<95> ol>^oi]A-l5q. :^o] 3£ 9 ^ IQO] ^Ajcj]^, SDR ^^*>7l ^efl tll<^]Bf^ 

LVTTL(Low Voltage Transistor Transistor Logicl^i^^ H^^l^Bl H^^l^B^ S.^) 
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<96> £ 11 ^ £ 12^ ^ ^^oil 14^ tiV^^l p]]s.e:| :^^loilA-l o^^gfl^ ^o] Al 

Jl ATDSf ^^^1-71 ^tt BfolnjxEolcl.. 

<98> ^75], ^E^w. i^^o^ <H^5)li ^o] A]^ ATD^ 'a^^^ <H:^ 

<99> ^, S. lis] El-olnjiofl W>S!]- ^o] , ^7] o^J^efl^x ^o] ATD7> ^^g^ 

^^^] cfl^^ms ^ ^<=>]^ ^^^] ^^m^ 

71) ^14. ^, S. 12^ Bl-olT^Jioil :£Al^ M}S]- :^o]^ o]B.Z]]:^ ^o] a]^ ATD7]- 

nfln>i4 ^Hlti. ^^oll ■^7l*>o^ Afl^o. ^ c-HoIb]-!- «fl '^^m W. 

<io2> ^ t^<^Ms] ^^A] Hieej-o]^ ^o.^ A]^ :^ ^^:E.Ef^3z|. 1-511 Bl--?! 
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^^*>7ll ^nf. olnfl, ^«atb S.^ ^E^ti. ^^o] ^ ^^^oIbI- 

^ ATD-i- ^Hs^VtII ^cf. <H:^5lli ^^1, ATD7> ^-f-^l^ ^ c-flo] 

<104> tb^, £ 130. ^v^^ £ 7 ^ 5. 8^ ^Alc^loflA] SSTL H^siidO), SSTL tHs](ii). 

S.^ SSTL Wl3i)(l2) ^ «5h. SSTL «l5l(13)<^l ^^.^S ^M] slS-Solcf. 

<i05> olelt!: SSTL wl3il(io), SSTL »l3il(ii), SSTL wl5J|(12) ^ «SH SSTL tH^JldS) 

» ^^<^l^i^ <a^Hlslel-Jl ^t}7]S. tl-cf. £ 13^ ^Alo^loflAi oj^Hijj)^ £ 7 

^ SSTL wl5il(10)» ZL ^^*>Ji^> 

<i06> ^^tH^sl^ ^>-g- ^^^(14), ^^-^(15) ^ ^H^B-l IVI* 

<107> <^7]^^, ^>-^ ^s.«.(i4)^ PMOSS^^I^iBl pi,P2, NMOSH^^liE] N1~N31- ^wltl-cf. 

PMOSH^;^l.iiEi pi.P2fe ^-i- ^^V* -i-^ ^^^-a-*^! ^l^mji, 7\]o]^ ^7^7} 

<108> NMOSB^:^l:^iE^ Nl^ PMOSH^^l^^^l Pi NMOSH^^l^B] N3 ^V^Hl 9^^^'^ Tfl^lH 
-f-^fl 7l§^<a- VJiEF7> <?l7>^cf. ZL2:iJL. NMOSS^^I^B] N2^ PMOSH^^l^Bl P2 ^ 
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c 

N3^ NMOSH€^l^Bl N1,N2S1 ^-f- ±^ ^^\-si\- ^}o]d\] <^^s\o] 7\]o]^ 

* 9l<^]<^]^ DA_EN7|- 9l7}^x:^. 

<109> ^tb, ^-^^(15)^ ^^^""^^^ f^S.«.(l4)o^ ^^cf A}o]6\] o^^5]cH ^1<^1B ^ 

;^>» ^>-^ "?1'^1<^11- ^S. DA_EN7> ^7>£l^ PMOSH^^l^Bl P3^ n^wl^cf. 91^^] 
IVl^ ^-^-¥-(15)^ ^^3^><^ #^^31 OUT^ 

<iio> o]^]^ ^Aj^ ^v^ p^}^ 9l'=>\]^]^ ^S. DA_EN^ ^y-^l^llr^l 7]^^^^ 

V_REF4 SJ^sl^ <H:B£|li An^ ^-y-^lt^ ^]mL ^ IL^JL, 
oloflo]^ DA_EN7> t:l>zo)lol^^ ;g o. ^^w.(i5)7]. oloil o] «.3^o:| OmS.^ S-f 

<lll> s. 14^ S. 7 ^ 10^1 ^AldjloflA-l cH:E.5lli 2fl:^l (20,200). 

efl^l (30.210) ^ «S3 ^^^(40.220)<=fl "S-^^M. ^-g-H)^ ^^il ^S£.o]t:].. 
<ii2> o]z\^ o^jBEll^^ 211^1(20,200). <H-^efl^ afl^l (30.210) ^ -^^-^ 

(40,220)1- '^l^ ^'^'HMi^ ^-^efl^i 2fl^lel-Jl ^^\7]S. t!:i=f. 
<ii3> ci^cg^i^ ^^TljolH T1,T2, 9l^B\ IV2-IV41- ^wltb^. 9l^B\ IV2fe- ^^IHai 

^ ^^3-?-(100.280)^^Bl <?l7l-5)^ Hfl^l LCK« »>^t!rcf. ^^7ll<^lH Tlfe Hfl^l # 

LCK^ ^Eflofl ttj-ej- oj^H^3^c^ OUT* ^^^.2.^ ^7\^^^ , o]^^] 

^ 2fl^Hl 'a^sl^ 3E. 7 ^ £ 8^ ^Alc^HlA-l^ oj^tf|5E]6^ 0UT7]- £lJl, £ 

9 ^ IE 10^ ^^HH1>^^^ ^^5J|l = 5.^Ei ^7>S1^ = A_PAD7> ^cf. ^^^TflolH T2 
^ Efl^l 1-^^^ LCK^ ^Bll<Hl vc^s]- o]n\B\ IV3,IV4<^] sfl^l^ <«d^^^S #^tb 
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<114> £ 15^ i 8 ^ i 102] ^A]o^l<HlA-l ;H]<H-f-(110) ^ ^]^^(290) 

<^fl ^^-2.^ ^-§-5]^ ^^-11 2i^i^<^m-. <=^7]^^, ^i<H-^(iio)sq- ^]<^^i29o)^ 

<ii5> ;*flol-^(110)^ >11«H-^(111). ^^^-^(113) ^ ^^^1^(114)* ^Hlt!:i=1-. 

<ii6> <^7lA-l, ;^l<H^(iii)^ ^^ttl3J)o] ^^^o] ^^ ^ A] 

;^ioioi] -g.^^ ^i^^H ^i<^^i-7i ^tb ^^^^ ^i^-ti^ 

RE.REB* FeRAM 511 ^I^Ei (112)1- T^wltl-^. 

<117> :i^4!^(113)^ €4^7flolH T3.T4» ^^TflolH T3.T4^ ^H^Jl 

RE7> ^}o] efl^olji, ^Hl'H^^ REB7]- S-f efl'i"^ €^5]^ Sl^wlsil^ «y7> 

<H^efl^ AO-Ayl- €^ 2fl^l(20)<^l 
<118> >i^^-^(114)^ ^^Tflols T5.T6# ^ul^cf. ^4^7flolH T5.T6^ ^H^^ 

REB7> t}o] efl^oiji, ^Hl^H^Jl RE7> s.^ efl»i^ ^^£|cH "^l^V 

51^ c>1^2-fl^ A0~Am^ '^iJ^efli 2fl^l(20)<^l #^tbi=l-. 

<119> s. 16^ £ 8 ^ 3E. 10^ ^Alc^loflAl i^^l ;tflcH«-(i20) ^ ;^1<H^(300) 

ofl ^-§-5)^ ^^:£olt:|.. «^7lA^. i^^l ;^lcH:^(i20)fi]- /Hl<H-¥-( 300)^1 

^ -^^ 2}-;^^ ^«a*>°S. S. 16<^lA-l^ £ 8^ n ^Al<^lS ^^*>J1^> tbcV. 
<120> >,o^^l ;^]ol«-(i20)^ ^10^^(121). >i^^l-^(123) ^ ^^^1^(124)1- ^tilt!:^. 

<121> <^7]^<], ;,flo1«-(121)fe 1-^^^^^ ?fli^AlEl<Hl #^ ^ A] 

^lo^ofl -^^^H ^^^^ ^^i-^ ^h^w 4^^^ 

RE,REB# #^3^>^ FeRAMEfl^l^EKl22)» 
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<122> >i^^lY(123)^ ^^^TllolE T7,T8» ^tiltbnf. ^=^7l)olB T7J8^ 

RE7> ^o] z]]^o]jL^ ^o^^i ;^l<^Ai:^ REB7> s-f efl»i<a ^^ttj^ll- -f-^ 9lA 

«3H <H^^l:i AO-Abl- ^S3. ^^^(40)<^1 
<123> ^o^^ia.(124)^ ^^7llo]E T9.T10* T9,T10^ ^^^1 

<i24> tt^, :£ 17^ ^^^^ 7B^«:>7l 7^^^ 2i^^(320)^ 

<125> BlDlLilo]^ x]^^ ^^«.(320)^ lr?|^^^^ ^^-^^^1 ^laej xfl-^ofl ^^1^>P^, 

^(310)^)- <a^w^5^l(330)s^ A>oiofl ^al^c]-. 0^71^^, ^^^gOlO)^ Aj^^Efl 0^:^ 

<126> EiDlvilol^ 7]^^ 2:^-^(320)^ FeRAMel|;^l^BK321,323), BjDlvilo]^ ^1-^(322,324) 

<127> c^7lAi, FeRAM2ll^l^Bl(321.323)fe 1"^^^^ 7<}-^^^l ^flJ^lAlE^oil bItjIvHo]^ i^i^^l^ 

(322,324)51 ^^^^ ^1<H*>71 c11<^lEl-l- >^^^cV. Blnlvilol>5a ^^i^ ^1^(322)^ 

FeRAMEfl^l^B](321)^ %^ ^Eflofl vc^^ ^<a- VTT^ Blnlviloj/^ z^s^ r1o]1 

-2.5. #^Br>fe ^^7ll<5lH Til* ^wltbi^. n^JL, ^]ri]^]o]^ ^^^1-^(324)^ FeRAMefl^l^ 
e1(323)sl ^^ ^^d\] ^;<l^<a- VSS* Eii^l^il^m R2«^l -Jd^^-^S #^*>^ 
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<128> Sl^^(310)^S.-^Ei <?l7>£)fe- <a^^^7]- ^ 5] (330)^ ^^A] ElolLilo]^ 

Rl.R2ofl iioj^A^ ti}-A> "^^^^^ ^^^^ ^ o;i7fl ^ 

T::i-. Stb, FeRAMefl^l^iBl (321.323)^ ^J-^^^l 5^1 ^1 ofl BlTnltilol/i^ ^l<H*>7l 

<129> £. 18^ Eiulvilol>5a s:^^ (320) si trf-E- . 

<130> £ 18 ^^l*:^!^ £ 17^ ^^l<moll tll«fl B-lDluijol^ Rl,R27l- ^S^^ T^Solcf. 

itj-e^-Ai, ElDlvilolxjl ^^^1^(322,324)^ ^^^M^)^ ^1-^(322,324)^ 

<131> s. 19^ «a^^:^2l 7fl^*>7l ^tb E^^lvilol>5l S^:f-(350)S1 a c]-^ 

<132> ElDlvilol^ x-l^J- 2:^w.(350)^ l::?!^^^ ^^^] 

^(340)4 'y^wl5i](360)£^ A>o]oi] ^al^cf. c^y]^^ , <a^^(340)^ ^]^^ ^^9] o]^ 

<133> EiDlvi]ol>a 2:^^(350)^ FeRAM«11^1>iEl (351,354). E^Plvilol/a ^1<H^(352,355) , 

vil o] ^ ^1 :^ (353 , 356 ) ^ E] ^1 ^-il o] ^ Ti] R3 , R4^ ^ . 
<134> <^7]A-1, FeRAM2ll^liEK351.354)^ 1:^^^^^ ^^-^^^1 ^fl^fl^lEl^l E-]DlvilolA^ 

(353.356)31 ^H^>7l ^t!" e|l<^lEl-# >^^t!-t^. 

<i35> ZL^Jl. ElBlvilo]/^ ;«flo^«.(352)^ ^ CS12)- FeRAMell;^l^El(351)^ #^ 

Ai:^!- •^H^'a-t]:^!-^ <?H = 7llolE andi,AND21- ^wltb^l-. ^q-Ej-^i . ^ ^lo^-tlJ^ CSl 
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sq- FeRAM5ll;^l^EK351)^ #^^S7> ^X\6]] ^ i^l v-i] o] ^ ^1 «.(353)7l. ^a^^}. 

^cf. E^^lLilol.;^ ;^]o^w.(355)^ ^ CS2fif FeRAMefl^l^^i (354)5] 

4^ ^S.^-JQ-*}^ <?a:E.7flolH AND3,AND4* ^^^^ . ^ ^-^ CS2sq- 

FeRAM ell ^l^El (354)^1 ^^^S.7} ^^]<^] ^^^^m. ^ BlDlviloj^a ^1^.(356 )7> 

<136> Einlvilol/a ^1^^1-^(353)^ Bli^lvilol^ ^]<^^i352)s!\ ^^ ^^6\] n^-e)- B] vfl c] >g :^ 
^ VTT# Bltilvilol>}l 7]^^ R3<H1 -a^^A^ #^*>^ ^^TflolE xi3» ^] 
^Mo]/^ ^^^1-^(356)^ Einji-ilojA^ ;^lo^-^(355)^ ^n<=^] r^B]- ^7]^o^ VSS^ 

R4'^l ^^^^S. #^sr>^ ^^7ll<5lH. T141: 

<i37> tt)-e1-A-1, <a^^(340)-^S.-f-Bl ^7>£)^ 'a^^^7> ^ ^^1 (360)S. ^^A] EiDlvilol.?! 
^■I^J- R3.R4ofl ^Sfl i^oj^A^ til-A> Aij:^ ^^^M 7l]>«d^ ^ $i7)l ^ 

cf. FeRAM2l);^liBl (351,354)^ ^J-n-^^l ^fl^flAlEioil Einlvilo]/^^ ^lo1^1-7l 

<138> s. 20^ El^lMl^^l^ ^^-¥-(350)^ cf€- ^Al<^l<^lcf. 

<139> S. 209] ^Alc^l^ £ 190] ^Alc^lofl tilsfl Bl cm 01.5^ ^-j^J- R3,R47l- ^^5^^ ^^^^l^-. 

EiPlvilol^ ^1^(353,356)^ B^nlvllolAa ^1^(353, 356) 2] >^>^1 

oil inol^^j A]^^ ^^^^ 7ll>a^ ^ ^7ll ^cf. 



77-26 



1020030020768 ^^ '^y^}: 2003/10/14 

<140> S. 21^ S. 7 Ml^^l S 105^ 1:^^^^ ^<J-R-€^1 5fl;^liEl (60,240) ^ £ 15 

S. 2021 FeRAM2ll^liEl<Hl ^^^S. ^-g-S]^ ^a^] ^^^3£o14. ol^HjA^^, Ir^'i-^^ ^J" 
-fr^^l 3.^ 2^]^liBl(60)l- ^A]<^ls. ^t^^ji;^> 
<i4i> ^^-^^^1 3.^ ell^lciiEKeO)^ 5.S.ZL^ ^1 Sl-f-(400) , HS.ZL^ sIl^l^B] 

^101-^(500), Sl-^ 2)^-^(600) ^ H^H^ efl^l^E] c>]5ilol(700)# ^tiltbt^. 
<142> o^7lA^, HSZL^ ^^B]«.(400)^ s^-olB <y<^1o11- WEB, S-^ = 

ti. /RAS. cH^elli ^HS-ti. /CAS ^ sl-^^^ RESET<^1 nfs]- HSU^ 

CMD« efl^l-hB] 7flol«-(5oo)^ ^^^J: CMD, <y 

PUP ^ cl]o]El- DQ_nl- feelS^^H ^'^]^ ENW ^ a]^ 

CPL* 

<i43> e]^ S|S«.(600)fe Bl-^q -^A] 2:1^ A]^ RESETl- HSn^ e^l^l^Bl ;«llcH^(500)<Hl # 
^^cf. HS-Zi^ efl^l^iEi ^£flo](700)^ ^<^1<^11- ^Jl ENP, #1^^ 9l<=^]<^]^ 
ENN, H^-olB ^Si ENW ^ ^ l-efl<^lH CPMl ^^^^e^ <y^5l^ cflolEl- 

D-m,/D_in» 1:^^^^ ^J-^-^^l ?fli^AlEi<Hl ^H^S RE_m.REB_jnl- 

<i44> ois^^ ^A^^ ^ H^n^ ^^el^(400)<^lAi CMD7> ^>*§^> 

^, ^SH^ Bfl^l^Ei 7^)0^^(500)^ H^H^ efl^^l^E-l o1eflol(700)^ H^ZL^S] fl3X|;i 
(Configure) c-il<^lBl-* wV^TlM- ^^t}7\] ^v^. 

<i45> el-^ :^^^(600)^ ^s. RESET* ^^S^}^ ^1^1 ^b] 

^1^-^(500)1- *^^S)-Al^cf. olnfl, ^szi^ efl^l^B) ;«fl<>|-f-(500)<^l>H 
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<146> :£ 22fe S. 21S^ HSU^ ^1s]-¥-(400)<=ll ^M] S1S.IE.olrf. 

<147> HSZL^ ^^5l«.(400)^ :^1<H^(410) ^ ^^3^(420)* ^wl^l^c].. 

<148> ^x^, x^^ ^l<H-f(410)^ feBl-^(411), l-^l-l-f-(412) ^ £#(Over toggle) ^ 

^1^(413)1- ^tilti-^. 

<i49> '^y]^'\, feel-?-(411)^ ico>7iiolH MORI, oflJBTllolH AND5.AND6 ^ IV51- ^^1^ 

cf. iQO>7]lolH NORl^ ^-2. <H.B5ll>i iB^w. ^J: /RAS ^ ef^lH '?l<^loll: ^Jl WEB# 
oVo^AV^cf. oH:e.7)1o1H ANDSfe iiL6>7llolB NORl^ #^^315^- <H^5fl^ ^HS-W. 
/CASl- 'ffl:E.'S>a:t}-i^. ^:e.711o1h AND6^ t6>7flc>lH NORlSl #^^J:, ^wlB) IV5<^ ^ 
^€ el^^Jl RESET ^ -2-H1 ^^l-f-(413)^ <^^a:B«a^t!:Ci-. 

<150> ZL^Jl, #^#^-^(412)^ 4^7fl^ FF^ ^tiltVcl-. 4^7)1^ #^1-^ FF^ 

iiO>7flo]E NORl^l #^^S7> c^lolE). ^^^>^> (1^4 #^^:^> q7> ^l^S. 

5]<^1 ii^ (A)» -i-^ CMDl- #^^4. H^. FF^ -y^^;^} cp» ^«fl 

•a^TllolB AND5S.-?-EiS] %A^^ -g.71 Al:£7l- <y^£lji, sl^^^V R^ ^J^TflolB AND6S 

<i5i> <^7lAl, l-^l-l- FF^ *a^^;^> cp<Hl^ ::!iBStL a]^ /ras ^ efolM 

'^I'^l'^ll- WEB7> ^EfloflA^ o1:B2ll:ii iHS-W. ^s. /CAS71- SJ^^^. 

. l-^^l- FF^ Sl^^^T^l- R^ ol^2l]>;^ /RAS ^ 9lo\]o]^ ^s. 
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^ ^S. RESET7> sj-ojoi ^:^o)lA^ €^#1- FPo] El^^cf. 
<152> ^ttl £^ ^^1-^(413)^ in^ (A)s1 <H^elli iS^a. /CAS* 

^:E.^>a:*l-^ \H:^7flolB NDll- ^wltbtzf. ^:^1^(413)^ <H:E.2ll>x iJE.S«. 

2^-^^ HSU^ ^^sl«-(400)^ ^o] 

<153> vE^^ cf^ ^>S-¥-(420)^ fee]-^(421) ^ 1-^1-1-^(422)1- ^wl^cf. 

<154> ^7\^^, ^E^-«(421)^ i^o>7llolH N0R2, ^Ji^TflolH AND7,AND8 ^ IV61- ^wltt 

t\-. i^o>7llolH N0R2^ S.^ <H:^ell^ iB^w. ^31 /RAS ^ 2l-<ilH <y<H1<^ll- WEB# 

/CASl- <?H:^^^W. ^^711 olB ANDS^ iio]-7llo]H N0R2S1 #^->j03: ^ ^ItJlE-] IV6<^1 ^«fl 
RESET* 'fflJ^^-art!:^. 

<155> U-^JL, *^*#-^(422)^ ^^7)\$\ *^1-1- FF^ FF(n+l)^ ^ 

^ ^]o]^i410)^ *^*1- FF(n-l)^S.-^B-l <?17>S)^ ^^Al^7> ^^^^7]■ dS- ^^€4. 4 
T^7flS] #^*1- FF^l <a^cf^> d5+ #^^x> A^s. ^^S. <^^^o]. 1-^1-* FF(n+l)-2. 
S^E-l *>o1 ^>,7> cf^ s.^^^o.s. ^^l-:5^o.s. oi:^t!-4. *^*1- 

FF^ z]-z1-^ ^^7^3] Ai^oi ^1 i_cMD, 2_CMD, ^1 m_CMD* ^^>^ 
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<156> #^1-^ FF^ CP* 9RB.7\]o]^ AND7^^E-1^ ^7] 

<157> c^7]^^, #^1-1- FF^I <a^c};^> cp«^fe S.^ iBS-W. /RAS ^ e}o]H 

^<^1<^11: ^s: WEB7> S.-^^ ^BfloflA^ <H^5ll^ ^B^w. /CAS7> «a^^cf. ^elJl 

. ^^Jl^T.} S.^ ^B^w. -il^ /RAS SE^ e1-<^lB <y<^loll- 

WEB ^ <Hi^ ^>^7> s^jif o] ^o. oj^s)<>| 2^>^^cf. SEtb, •y^]<^] Si 

^ RESET7> ^H"?! ^^<^l^i FF<5l 

<158> i 23^ :£ 22^ l-^l-l- FF<^1 ^^^] ^S.^o]€\.^ 

<159> FF^ T15~T18, '^E:^7flo]H ND2.ND3 ^ IV7-IV121- 

■^-wl^cf. <^7]^^, IV7^ *a^^;^> cpSl «1:^*>J1, <^^^ IV8^ ^w^b] 

IV721 ^^tlrcl-. 
<160> ^^TflojE T15^ B,C^ %^ ^s^, m^] o|tfl 'a^^i^V^ 

^ifl^ ^JBTllojB ND2^ <ytJlEi iviO^ el^^^^V 

^:E.9!'a:tl:Cf. €^7flolH T16fe- iiJE. B.C^ #^ ^Efloll rcj-sl- vfls.7llolH 
ND2^ #^-^1^1- ^^^^S. #^^4. 
<i6i> ^^TflolJE T17^ B,C^ #^ ^^<=^] itl-e)- <yHlE^ IVIOSI o.^ 

'a^^TlloiH ND3^ ^^TfloiH T17S1 s^^^^^l- rs] s£ = <^^ 

<162> ^^TllolH T18^ B,C^ %^ IVll^ ^^^^^ 

9l\3]B\ IV12^ ^^711 o]B ND3^ ^^s^H #^^^> q<»fl 
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<i63> ^un^et^} ds.^^] "un^^ n'=>M^ ^a^^^v cp» -^^ii ^^n^^ ^i^^:£7v 

<164> :£ 24^ HS-ZL^ ^^e^-^(400)^ -1-2]- ^'^*>7l E|-0lt3£0lc|-. 

<i65> ^^el ^^<HlA-l^ <H-^efl^ ^HS-ti. /RAS, e^-olH -y-^l^^ll: ^S. 

WEB7}- ^>Bfll- -^;^lt!:i=f. zl^jl, ^iJ^efli ^HS-W. a]^ /caS7]- -f-o> 

•^1^ CMD7> cirfioiioi^ >a-^^ -fi-^m^. 

£#?r>7ll 5)^ #^1-1- FF(n+l)-^^^Ei ^^^^ l_CMD7l- *>ol^ 'il'Hl<^ll:^cf 

<167> ol^ofl, ^^1 -¥-(413)71- ^V] S.^^ ^^1*1-711 5)^ h^B. 

(A)S1 ^^A]:£7]- x:1i<^loll:^c1-. olnfl, s.^^^ FF(n-l)^ #^^^7]- FF(n-H)<^l 
S^^sl^S, ^^^3-f-(420)^ ^a] 7^7]^i4l3)^ <^%1=^ ^^q-. 

<168> rf^ofl, n-H^^ll S^ol ^^5*>^ ^^-tlJS ^] 1_CMD7]- tq^ofl ol^S) jl, #^#1- 

FF(n-H2)o.s.«-Ei 2_CMD7> 

<169> <^7]^^, -ilJl /CAS^I T^^^- 2^^^ ^^<^]^ <^^^ 

<170> £ 25^ £ 21^ e^l^l^B] ;«flol«.(500)oll ^S.5^^]t^. 
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<i7i> HS-ZL^ efl^l>iEi ^loi«.(5oo)^ n^^ nJM)^ ^<=>M DQ_n» <?a:B<a^ 

<?H^7fl<^lm AND91- ^wj^rf. IV13~IV15^ <?H^7llolE anD9^ 

<172> i^o>7llolH N0R3^ ^:^7flc>lH AND9^ ^1*^^(510)^ i^o>«5^Ai.^ 

91^^] IV6.IV17^ icofTllolE N0R321 ^l<a*H ^'=>]^ ^I'H ^SL ENWl- #^ 

<173> i^o>7flolH N0R4fe iio>7llolB N0R3^ sj-^^ ^ PUP* 

i^ci><^^t!:i=f. ^H^t-l IV18--IV20^ i^ol-TllojE N0R4^ ^^aij:^ h]-^ ^l^^H € l-efl<^lB 
CPLl- 

<i74> 0^71^1, <y PUP^ 3:71^ sl-^A] efl^l^iBloii x-l^g-^ c-iloiB}-# ejj^t}: 

<175> ^^^S. nJM)7} ^}o]s. ^ o]^ <y^3sflc=. oj-g-^l-oi ^^^^ cflolEl- DQ_n 

# Ja^^l^l^S, ^1<S^(510)^ Al^nV^o^ ^^fe eV^lH ^J: ENW ^ ^ # 
cflo]H CPL71- ^^S^cf. 

<176> 5. 26^ S. 2121 SSZL^ o]^]o] (700)6]] S\s.^o]z]., 

<177> efl^l^Ei <He1)o1(700)^ i^^l P4, t^^^(710). ^o]^ '^^<^]o]^ 

^1o1^(720), y^^^^ ^11 211^1^^-^(730). ^-^-^(740) ^ #1=1-^ ^^^] N8» ^ti1t!:t:f 

<178> c>^7lA-1, ^^^<a-^2). l-c^ ^:^o.(7io) Afol*^! o^:tS)«H tII^IH 

♦ l-*^ ^'^I'^ll- ENP# =T=^tl:^. 1-^ ^-§--^-(710)^ #<a ^^^1 P45q- ^o]^ 
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^<^loll- ^]<>]^a20) ^}o]o\] ^^l^M, CN1,CN2 ^}o]d\] efl^l ^2^S. '^^^ PMOSB^^^l 
P5,P61- ^Hl^^-. 

<179> ^<^lc>ll- ^]<^^i720)^ tb^fi] /D_m.D_jn '^^^^7]■S>\■ icj^ CNl,CN2A>oloil 

N4,N51- 

<180> 7fl3rllAlE^«.(730)^ FC1~FC4* ^tajW. 

^J-^^^l 7flJ4|^lBl FCl^ ^^^l i^S CNl^l- cf^ o^^^ ^ l-e^l^lM 

CPL7> ^7>^cf. 7ll3ljA]Ei FC2^ '^^oj i^jE. CN25q- <g^SlJl t]-^ 

^ ^ell^lH CPL7> ^7|-^i:f. 
<181> ZL&lJl. 1:^^^^ 7flj4|AlBl FC3^ CNl^l- ^^l^<a-^ A>olofl o^^E)ji, 1: 

^^^^ ?ll3l|>^lBl FC4^ Cm^ ^^]^°^^ ^><^1<^1 "S^Slcf. <>^7lA-1, 

71] ^^1^^ FC3,FC4^ CN1,CN2 <y=^^ efl't /5ll(>|<>ll tcj-e^- AS ^7>s| 

<182> jE^, ^c^o. ^:g.«.(740)^ 7^-^^^! 7fl3i|)AlEi-^(730)Sl- N8^H<H1 ^^1 

^>D^, CN1.CN2 ^}o]d\] -a^^ NMOSH^^l^E-l N6,N7l- ^^Itlrc]-. i 

^^1 N8^ #1=1-^ ^^^(740)5q- VSS ^7]-^ A>oloil <g^slol 7]]o]H ^^>1- # 

<?loi]oi^ ENN# Htb. HSU^ ell^lriitl <Hefl<^l(700)fe 

^l^H^:^ REBjn. REjn* #^tbT^. 

<183> i 27^ ^ ^^1^^ B|-^-)<a Efolnjjtolcf. 
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<184> ^7;\^ <y o]^ Ti^^oijA-l ^:^ol o>^^ VCC i^M<^] S.^^}^ ^^^S. 

RESET7]- c^^oflol^slji, <y PW7} 9l'>\]'=>]^^^. 

<185> ol^ofl, eg PUP^ <?lofloll-ofl rc).e}. >i ^S. CPL7> *>o1s. ^o] 

^Vcf. olnfl, ^szL^ el]>^l>iEl <He^lol (700)31 1-^^^^ ^^-^^n] ?fl4^1t^ FC1,FC2<>11 

^*>7> FC3.FC4^ ^flsfl^l^^ S.^<^] S]^ ^ ^^^^ CNl 

<186> ^ <y:c]- T^^cfl ^^§1 ^<a-:^>7l- ^^5*>fe T2^:?l:<:'11 ^«g*>ia ^<Hlol^ Alji: ENN 

71- 9lo\]o]^^Jl, l-'y <y<^l<^ll- ENP^ S-fS. t:l>ioilol^£]ol oj:^ ^.c CN1,CN2 

o\ t\]o]^^ ^^■^}?\] 
<187> o]^^], T3^^«^l ^<a^H ^ i^S. CN1,CN2S1 cflo]El- ^^o] 

PUP ^ -a #^1<>1H ^S. CPL» trf^l S-fS. ^^^l^l^t:!-. rt^^>^^ , sj-^^l^^a Ir^^ 
?fl3llA]El FCl ^fl^^lBl FC2S1 Br>o] c-flolEj-l- CfA] 4^ 

<188> s. 28^ ^ ^^^^ SS-^^ ^^^J: n_CMD7> ^Voj^ o]^<^] H. 

<i89> n«l^ ^^^S. n_CMD7> *?l<^l<^ll-€ ^ ^IM-^, 4^.^ c11<»l^ 

Dji,/D_m7> <a^^t:l-. =L^Jl, <a/#^ Bfl^S-^-E-] ^7>£lfe c-11o]e1- DQ_n7> ^ 

^^lofl^i cl^oiloll:Sl^ SS.ZL^ ^>ol#ol ^l^sl^ ^]^]^B\^] Afls^ cflojB}-* el-o] 

H *>7l -^It!: e1-<^lH ^l^l ^s. ENW ^ l-Ellol^ ^S. CPL7} t}o]s. ^oj^cf, o]v^ ^ ^cf 
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^ ^s. ENN^ >^E)i* -B-^l^>:ii, ^<Hloi^ AlJ: ENPfe s-f ^^1- -R-;^l^v 

e^-ojE «yoilo]^ \VEB ^ <^E.^]]^ /RASfe S-f ^J-Efll- 

<190> nj-el-^i, ell^lrfiEi ;^lc>l «.(500)<Hl n«l^ n_CMD7> ^foj^ <y^^ 

<i92> 2.= ej^oii ^o^sr]-^ efl;^l>iEii- ^^^^^ 7fl5Jfl^lEi^ ^^^H 

«V£^1 tHl2.sl :g-^lo^ 2.S. e^l^l^Blofl ^^^^^ s.A^^ «.c^^ ^ ^^1, 1:^^^ 

^]s.^<^] ^-g-^<Hi ^oi>H, M^^^^ 7'ii3iiiAiEi» s.^ np^]^^B]c>\] 

^}<^ SDRCSingle Data Rate) SDRAM4 DDR(Double Data Rate) SDRM^ -^^tb ^ 
<i93> f.^, c^-^ <Hs.^l>il- SRAM/l-2fl4^ S.^^^^ -^^1^ ^ 9X 

<194> ^Jl^^ll, ^-^ Eil^l^il^^l-a 7B^*H. Al^O^ ^0.0. ^oji 0J:^0^ p].^ 

^ sa-^-D^ Ai^e^ ^co^ ^ ^7>i- ^ 9X^^ ^vcf. 
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11 

7i^^<a-<Hi <h:^«ii^^ s.^ ^flt^ #^*>fe 'y^wi^^i: 

^7l ^ <HSllol» ^^7B ^til^l-Jl. ^7l ;^lolAl^ol] ^7]t}c^ ^7] «S3 ^ 

7] ^B.^]]^ ^ ^7] o:|^efl>i<Hl r^el- 'Jd^^ ^VM-s] <Hsfl<^1^ ej:^/e)-olH ^2)- 
* >ll<^*m n§3 ^til^* ^^ij^S ^£.^1 ^^1. 

2] 

3] 

^1 l^^ 2*J-oil 9X<=>]^^. ^7] <a^Bi^^ 
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^51^1-^1^171^ ^^^1- ^^]^% ^^^S. *m ^i^l ^IS-el ^1-^1. 
41 

^1 SZ^^i. ^71 

^1- ^€^*a-*^l 9l7}^JL, 711 olH ^^>7l- <=>]:=. tb^^ 

^^>^ ^1 IPMOSB^^l^^Bl ^ ^1 2PM0SH^^l^El; 

-^71 IPMOSB^^l^BlSil- r^7\-7} <a^5l^ TllolH ^«fl ^7] 7]^ 

^•a-<^l <?l7l-£]fe >ll INMOSB^^^l^El; 

^7l ^1 2PM0SH?fl^l^ElS+ ^Ell<?l ^x>7> ^-i- ^:i5)ol TflolB ^^>» -i-^ll ^1-71 o\ 
B.^]^^7} ^7l-£)^ ;5ll 2NM0SH^^lr^i&|; ^ 

^7l ;5]1 INMOSB^^l^iBl ^ ^7] ^] 2NM0SM^^liBloi ^^V^l- ^^l^'y-^ 

A>o]oii «?^^E)ol TflolB ^;^># ^7l ^<Hloll- ^1 3NM0SB€ 

^l^iEil- ^Hl^^ ^^^S. ^i^l DflS-el ^J-^1. 
51 

>ll 3*J-<H1 ^<H^i. >a-7l 

^^^•a-^^ ^7l y^}^ ^^^^ AHofl <^:^^o] TflolH ^^>* ^«ll ^71 ^} 

^ -y^l^m ^^71- ol7l-Slfe ^] 3PM0SH^^liE-ll- ^til^* ^^-2.^ ^S^l ^1-2. 

el ^J-^1. 

61 

;=H1 l«J- ;^1 9X<^^^, ^7l <H^5)l::h efl^l^ 
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Sj-Al ^7] €^ efl^l; 

>a-7l «§H ^^^s ^ «Sh o^^efl^-s. ^^^].^ ^^-^4 ^wlf-^ ^^^S. 

til 

81 
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9] 

^7] -ir^^^j ?ll2flAlEloi] ^SZL^^ 3.^0]] xc^^ ^7] <>l:E.efl^ i^sl, 

10] 

^1 11-^^^^ 7ll2llAlBl<>ll S-SH^^ 3.^<^] tcl-el- ^'^S]^ l:i^^i >fl<H 

^1 21::^ 7J-^^^1 7fl3ll^l£i^l ^^^ofl rcj-e^- 2^^^ ^]<^><] 

^S. ^IcH^r]-^ ^1 2:^^^^ ^l<H-¥-l- ^^-2.^ t}^ «ViL^l ^3.^ ^^1. 
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11] 

^71 11-^^^^ 7fl3J|lAlBll- ^wl^H ^71 ^] l^i^^i ;«I1<H^^1- ^^^3*1- 

12] 

[^^%^ 13] 

^1 ll*J-<i 9Xo]^^, 

2] ^7] <>1^ell^ Efl^lofl #^^V^ 4^7B^ ^1 4^=S^7llolH» ^til^^ 

i^^^Jr 14] 

^1 10*ch<^l 9X<^^^, ^7] ^1 2=ii^^i 
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^^7] ^1 2^^^^^ ^^-^^^1 ^wl^H ^y] ^1 2^^^1 >^1<H^^» ^^5*1- 

15] 

^1 14*J-<^1 9X^M, 

«SH ^^-^<^1 4^7fl^ S^^TflolB* ^y]^^ ^^-^S 

16] 

^ #^^311- >^7i «§a #^*>fe 4^7fl^ >il 6^4^7i]oiH» 

[^T^*^ 17] 
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^l-^^i ; 

^^5§Vfe :^1<H^^ ^^S^; 
^s^^ ^^5*>^ ¥71 ^H; 

7l^^^ull. <a^5l^ t:-llo]E^-l- Hliil^H cH5ll<^l«^l CflolEf 

18] 

^7l ;^l<>|Aij^ ^^^5^^ ^7l 7l§^^, -^71 1-^^:^. ^ ^^^s, 

19] 
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^7] o^^^^si\■ oJ^^ ^yo]d\] 1-^^^^ 7l)3|jAlElofl ^^H^^ ^ 

-E-ofl vc[E]- -^^ ^^^Jl^ ^n^* ^^^-2-^ ^l<^*m 

201 

^V7l ^^^^^ ^^^^^] fflsfl^lBioll cflolEl-oll nj-E^- ^V7l ti] o] ^ "Sj-^ 

^§>^ ^1 iEl^li-i]«^m ^^^i-¥-: ^ 

>a-7l 2^^%1 ^^^S^ >a-^<Hl T^sl- >i^^l§>«5^ -Jd^^-^S. ^^§>^ 

21] 

^71 2B\v]^]o]^ ^^^^ ^ ^i^Al^o^ A>olo1] ^Ul£]ol ^7] 

^1^*>^ 2BlniLiioi>a ^^^^^ ^til^^ ^^^s. ^£^1 i^ls. 
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22] 

^y] 7<}-^^^l ?fl34^lEl<^l ^'^]^^] ttj-e)- ^7] B\xi]^o]^ ^1 

3:i^^i ^-^^^ ^ 1^ feel-S-ar^m ^1 l^i ^1 i-il ^ 

2Bin]vilol>g ^1<H^^ ^lo1<^l ttj-el- >i^^l*H ^^1^^^ ^^^-^S W*>^ 

23] 

^^^^ ^l^H*!-^ ^1 3Eli:'lvilol^ ^-l^j-; ^ 

77-44 



1020030020768 ^^ '^4^}: 2003/10/14 
[^^^^ 24] 

^ ^ ^ l-2^1oiB HSu^ efl^l^iB] ^ 

olH ^^oil icl-el- ^7l Ir^l^^^ 7ll2j|AlBloii >^7l #^*>^ 

ZL^ 5ll;^1iEi ^e^l<^l» ^Hlf-^ *m ^is-sl ^^1. 
251 

^7l 1-^^^^^ s.:^ ^M^^]^ ^^1 ^7] ^7] ^sn^ B)l 

[^^*J- 26] 

/HI 24*J-ofl ^<HAi, ^7] ^Sl^^ 
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27] 

^7l ;«flcH^:&5!V ^7l <>1:^e11i ^^^S.^ ^slS^'^r'Hl ^7] 

o1^efl:i S-^^ ^^1*]-^ ^^1-^1- n^til^^ ^^^S. t}^ 

28] 

^] 26%H1 ^7l ^^^5^^ 

^7] 2feel-?-^ -§^7l^>c^ ^7] o1=-el]>i >iB^«. n^^ S 

29] 

^1 24*J-ofl ^<>1A-1, >^7l HS-ZL^ o]ri{]o]^ 
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^7] #1^^ ^oiloll- ^Jis^ oioi]oi^Al ^^^1; ^ 



^•a-* ^^*>^ #1^^ ^^i^s wvs^l ^lasl ^^1. 

[^^% 30] 

1:^^^^ ^cJ-fr^^l 7fl34|AlE-lofl ^ :^2)-oll ^^V 4^ S^e^-DlEll-^ HS.Z1^«:>J1, =5. 
^7] ^ cHeflo]^ ^=-1711 ^Wl*>^. ^7] >(\]o]^S.<^] ^71 *H «33 ^ 

^ ;^lol^>^ «5a <H«?1<^1» *m ^£^1 ^^1. 
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m^^^ 31] 

[^^^J- 32] 

^1 30lh ^1 31%H1 $X'=>]^^, ^y] <>\^^]]^ 2fl^l^ 

^ «Sh <H^efl^* #^^1-^ nSa. ^^-^1- ^^AS. tiV^^l Bfl2.e) ;a- 

33] 

^1 32*j-«^i 9X^^^, 

%^\^ A 1€^^1<^1B: 

77-48 



1020030020768 %^ <a^>: 2003/10/14 

i^^^^ 34] 
351 

>fl 1-i:^^^^ ?fl^AlBl<^l HS.ZL^^ S=o)l rc|-e|- ^^^S)^ l^i^^l ^]o] 

^s.^ ^^<=>\] ttj-ei- >^V7] <H:^£fl^ ^ ^7l s.^ c^^efl^^ o.^ 

2^^^i ^^l'^-^* ^w]^^ t}^ a>i^l pflael ^^]. 

361 

^1 35*J-o11 ^o^A-l, ^7] Irfi^^ ^H-¥-^ 
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^7] ^1 il-?!^^^ ?fl4^1t-1i- ^wi^H i^^4) ^l^^H^^* ^^3*> 

37] 
38] 

^1 36«J-<^1 Si<=H^i. 

^1 2^^^-^^ ^7] ^] l^^^l ;^lolAi:^o^ ^7] S.^ o]B.i]]^^% ^ 

7] <H = sfl:i 2fl^l<^l 4^71151 4^^7llolHl- ^ti] o.^ t}^ «V£^1 

[^^^J- 39] 
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